Response to "Comment on 'A multiconfiguration time-dependent Hartree approximation based on natural single-particle states' " [J. Chem. Phys. 101, 2652 (1994 A. P. J. Jansen Laboratory for Inorganic Chemistry and Catalysis, Eindhoven University of Technology, P.0. Box 513, 5600 MB Eindhoven, The Netherlands (Received 7 February 1994; accepted 19 April 1994) Manthe correctly states that the derivation in his Ref. 2 includes the description of natural single-particle states as a special case.' The difference with the derivation in my paper is that, whereas I derive the equations of motion directly from relations that define single-particle states that give an optimal wave function2 the derivation in Ref. 1 uses a variational principle to insure that the wave function will be optimal. The single-particle states in the two derivations are linear combinations of each other, and give the same wave function. The method using the variational principle yields the stronger statement that the wave function is optimal for any number of single-particle states and not only in the limit of an infinite number. In my paper I have to note that the variational principle and my derivation give the same equations of motion in order to get this stronger statement.2
Since neither Manthe's choice nor mine of the singleparticle states shows a clear computational advantage over the other, the question becomes how these single-particle states might be chosen as to give the fastest simulation. This would mean finding appropriate h, operators, or an appropriate linear combination of the natural single-particle states.
This may not be an easy question to answer as changes in the single-particle states as well as the coefficients may determine the computational effort.
Finally, I would like to clarify a minor point concerning the uniqueness of the natural single-particle states. If one tries to approximate a given wave function 1I' using N natural single-particle states for a certain coordinate, then these natural single-particle states do not depend on N. This is obvious, as the defining equation for these states does not depend on N, but only on * [see Eqs. (9) and (10) of Ref. 21 . However, in order to integrate the equations of motion exactly, one would need 'I', whereas one only has an approximation. Hence, the natural single-particle states in a simulation are only approximate and therefore dependent on N.
I would like to thank Dr. Manthe for making me rethink about the MCTDH approximation and deepening my understanding of it.
